With the growing presence of China in Africa over the last two decades, this paper investigates the impact of Chinese foreign direct investment (FDI) on economic performance in Africa, which we compare to that of the traditional economic partners of African countries, including the U.S., France, and Germany. Also, we explore whether China's new relationship with Africa has somehow altered the preexisting relationship between Africa and its traditional partners. Our results, using the fixed-effects and instrumental variable approaches to 36 countries over the period [2003][2004][2005][2006][2007][2008][2009][2010][2011][2012], indicate that Chinese FDI improves income in Africa. We also find that the impact is more pronounced for U.S. and German investment. Moreover, there is evidence that Chinese investment crowds out U.S. investment in Africa, whereas France seems to be competing with China. These results imply that as the Chinese economy grows, the demand for resources has increased its intensive competition with the U.S. rather than with France.
Introduction
China's engagement in Africa has been growing in many aspects such as trade, investment, and aid. Over the last decade, although the traditional partners of the African countries, namely the European Union and the United States, continue to dominate foreign direct investment (FDI) in Africa, the rise of China is highly noticeable. For instance, from 2003 to 2011, the flow of Chinese investment to Africa grew by more than 30 times, while that of the United States grew only by about one third (UNCTAD Bilateral FDI Statistics, 2014) .
The growth rate of the stock of Chinese outward investment around the world was positive during the period 2004-2011 with an average of 37.93%. As shown in Table 1 , total investment increased until 2007. The subsequent years show a decrease in the growth rate probably because of the global financial crisis of 2008. Investment in Africa shows a similar pattern. However, unlike the world investment, investment in Africa has been at higher rates around mid-2000. Although this investment has gone a bit down compared to others from 2009, the average growth rate of Chinese investment in Africa is the second highest (57%) apart from that of Europe (65%). In terms of flows, Africa ranks third with an average of 107% after Oceania (128%) and North America (113%). 1 Some of the top destinations of Chinese investments in Africa include South Africa, Nigeria, Zambia, Algeria, Sudan, and Angola. The stock of foreign direct investment in these countries represents more than 50% of the total investment in Africa in 2012 (Leung and Zhou, 2014) , and most of the investment is concentrated in mining, finance, and construction industries.
This explosion of Chinese FDI in Africa is preceded by different presidents' visits to Africa. For example, following President Jiang Zemin's tour in Africa in 1996, a new relationship was established between China and Africa (Alden, 2005) . This relationship is driven by the increased demand for resources to support China's fast-growing economy and it has given considerable weight to economic cooperation and development at the expense of political and ideological considerations. This new relationship, which some people termed "win-win", is destined to help not only China, but also African countries in terms of growth and development. President Hu Jintao, during his visit to Gabon in 2004, has emphasized the free of political conditionality of the relationship and particularly the mutual benefits that underlie it (Alden, 2005) . However, if there are many papers that have discussed the investment of China in Africa, not many things have been said among scholars about these mutual benefits or win-win deals. This paper investigates the impact of Chinese FDI on economic performance in Africa. Specifically, we first examine whether Chinese investment is conducive for development in Africa. Our main hypothesis is that if China gets returns on its investments in Africa, the win-win deal will require an improvement in the standard of living of Africans. Secondly, we compare Chinese FDI to that of Africa's traditional partners -the U.S., France, and Germany -in enhancing African growth. Lastly, we explore whether China's new relationship with Africa has somehow altered the preexisting relationship between Africa and any of those traditional economic partners.
Our paper contributes to the existing literature in a couple of ways. First, it fills the gap by providing econometric analyses on the relationship between Chinese FDI and income of African countries. To the best of our knowledge, Asiedu (2006) and Cheung et al. (2012) are the only ones who provide a formal econometric analysis of Chinese outward direct investment in Africa. However, their studies focus on the determinants of Chinese outward direct investment. Secondly, previous studies on the relationship between FDI and growth mostly use aggregate FDI of the host country, that is, total foreign investment in the host country. Our study uses specific FDIs, such as China's FDI, the United States' FDI, or Germany's FDI. Lastly, we provide evidence whether the presence of China has distorted existing economic relationships on the continent. The results of this study should help government authorities in Africa to better select or diversify their economic partners.
Our results using the fixed-effects and the instrumental variable approaches to 36 countries over the period [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] indicate that Chinese FDI has a positive effect on the standard of living in Africa. We also find evidence that U.S. and German investment, unlike French investment, raise income per capita more than that of China. Moreover, there is evidence that Chinese investment crowds out U.S. investment in Africa, thereby undermining the preexisting relationship between Africa and the U.S., whereas France seems to be competing with China.
The rest of the paper is structured as follows: in Section 2, we review the literature. In Section 3, we present the methodology and the data. Section 4 presents results for the United Sates. Section 5 presents results for the European Union. Section 6 concludes.
Literature review
It is important to start with a brief overview of the motivation or the determinants of FDI. Gelb (2005) has reported that market-seeking and resource-seeking determine South-South investments. In an empirical analysis, Cheung et al. (2012) investigate the determinants of Chinese outward direct investment in Africa and find that market-seeking, risk factor, and resourceseeking motivate their investment in Africa. Trade intensity and China's contracted projects are also found to be significant determinants. Likewise, Asiedu (2006) has also investigated the determinants of Chinese FDI in Africa. She uses a panel that comprises 22 countries in Sub-Saharan Africa and finds that countries that are endowed with natural resources or have large markets have attracted more FDI. Moreover, her results indicate that good infrastructure, an educated labor force, macroeconomic stability, openness to FDI, an efficient legal system, less corruption, and political stability also promote FDI. A key takeaway from this discussion is that FDI is motivated by selfinterest. That is, foreign investors invest in a recipient country and expect to reap profits from their investment. Theoretically, that is the motivation behind investment. It is then fair to say that China gets returns on its investment. The next question is whether African countries also benefit from this investment.
Many studies have investigated Chinese FDI in Africa, but most of them are limited to analytical frameworks. Put differently, very few studies have used sound theories and econometric methods in their investigation. For example, Klaver and Trebilcock (2011) analyze the Chinese investment in Africa, and more importantly, they ask the question of whether Chinese investment in Africa is good or bad for Africa. They point out seven ways Chinese investment contribute to African growth: commodity prices (China's demand for resources raised commodity prices), capacity to extract (many African countries lack the capacity to extract their own resources), infrastructure (China's contribution to African development is arguably most significant in infrastructure), manufacturing (Chinese investment has potential to develop Africa's manufacturing sector), employment (Chinese investment creates employment), market access (China improves Africa's access to its market by reducing Chinese tariffs), and consumers (Chinese FDI benefits African consumers by lowering prices of manufactured goods and food). These benefits come with some drawbacks. First, the authors talk about the resources for infrastructure deals; that is, the benefits of China's contribution to African infrastructure may be exceeded by the high costs. Secondly, Chinese FDI may provide few spillovers in technology, skills, and employment. Lastly, Chinese FDI may deindustrialize Africa by out-competing African firms given that African manufacturing is already weak. Analyzing China-Africa relations, Ademola et al. (2009) conclude that the negative effects may outweigh the positive ones for many African countries, but without econometric analyses.
Theories on Chinese FDI include Alfaro et al. (2004) , who examine the different links between foreign direct investment, financial markets, and growth. They model an economy with a continuum of agents that have different level of ability. Agents have two choices: they can work for the foreign company in the FDI sector and use their wealth to earn a return or they can choose to undertake entrepreneurial activities, which are subject to a fixed cost. A key assumption of their model is that local firms benefit from spillovers from the FDI sector. That is, potential entrepreneurs can take advantage of better managerial practices, networks, access to markets, and other spillovers from the foreign firms located in the domestic country. The model shows that increased FDI increases output in the FDI sector (foreign production) and in the domestic sector (domestic production). In addition, they show that better financial markets can lead to FDI having greater effects on output. Their empirical results in 39 countries, including 12 Sub-Saharan African countries, indicate that FDI contributes to economic growth owing to the development of the local financial market. This result suggests that only countries with well-developed financial markets gain significantly from FDI in terms of their growth rates. Put differently, FDI per se has no effect on growth. Alfaro et al. (2010) build on their previous work and formalize a mechanism that emphasizes the role of local financial markets in enabling FDI to promote growth through backward linkages. They quantify the response of growth to FDI and show that an increase in the share of FDI leads to higher additional growth in financially developed economies relative to financially underdeveloped ones.
De Mello (1997) surveys about 100 articles on FDI and growth in developing countries and concludes that the ultimate impact of FDI on growth in the recipient country depends on the scope for efficiency spillovers to domestic firms -by which FDI leads to increasing returns in domestic production -and increases in the value-added content of FDI-related production. For Borensztein et al. (1998) , if there is a highly educated workforce to exploit FDI spillovers, then FDI will have a positive effect on growth. This argument has been refuted by Alfaro et al. (2009) , who find no evidence of physical or human capital as the main channels through which countries benefit from FDI. Balasubramanyam et al. (1999) , on the other hand, have suggested that the positive relationship between FDI and growth depends on trade openness, while Alfaro et al. (2004 Alfaro et al. ( , 2010 argue that it depends on the financial market development. For Azman-Saini et al. (2010) , the relationship between FDI and growth depends on economic freedom or better on the political and economic framework (Alguacil et al., 2011) . Alfaro et al. (2009) have also added that FDI contributes to growth in a welldeveloped financial market through improvements in total factor productivity. 2 According to Carkovic and Levine (2002) , there are many issues with some of these past macroeconomic studies. The authors point out simultaneity bias, country-specific effects, and lag dependent variable as potential problems in the past studies. They then use the Generalized Method of Moments methodology that accounts for these issues and find no robust cross-county evidence of FDI on growth. A fundamental contribution of their paper is that it reconciles the microeconomic and macroeconomic evidence. A similar exercise is performed by Havranek and Irsova (2011) , who collect 3626 estimates of spillovers from FDI and find that model misspecifications reduce the reported estimates. They further report that spillovers are greater in countries that are financially underdeveloped and open to trade.
A couple of studies have empirically investigated the relationship between FDI and economic development. Gohou and Soumaré (2012) examine the effect of FDI on poverty reduction in Africa. Their results indicate a significant positive relationship between FDI net inflows and poverty reduction in Africa, which vary from one region to the other. It is important to note that human development index and real GDP per capita are the two measures of poverty used by the authors. The positive relationship is also highlighted by Fowowe and Shuaibu (2014) and Fauzel et al. (2015) . These two studies have used poverty headcount to measure poverty. Otchere et al. (2016) in a study of direction of the causality between FDI and financial market development find that FDI has a positive and significant effect on economic growth in Africa. This result is corroborated by Soumaré (2015) when investigating FDI and economic development in Northern Africa.
Other studies have looked at Chinese FDI in Africa. While Kolstad and Wiig (2011) and Cheung et al. (2012) focus on the determinants of China's FDI in Africa, Yao and Wang (2014) focus on whether China's FDI has displaced OECD countries' FDI. We build on the literature and investigate the impact of Chinese FDI on standards of living in Africa.
Methodology and data

Methodology
We take the usual production function of the type Cobb-Douglass in which output (Y) is determined by two factors, capital (K) and labor (L) as laid out in the Solow's model. Defining output per worker (y) and capital per worker (k), the production function takes the following form:
In Eq.
(1), k is our variable of interest that represents China's foreign direct investment in different countries in Africa. That is, we replace the local capital by the foreign capital (FDI). Accordingly, and taking the log, we redefine and extend Eq. (1) as follows:
where i represents a given country in Africa and j stands for China. School (School), trade openness (Openness), regulatory quality (Regulation), financial development (Credit), and local investment (Investment) are controls. α i is the country fixedeffects and ε is the error term. This model can be considered as the extended version of Mankiw et al. (1992) . Alfaro et al. (2004) have used similar empirical models. The log specification implies that the coefficients are elasticities. The dependent variable y is measured by real GDP per capita in a given African country. Our main variable FDI is measured by both the stock and flow of China's foreign direct investment. Consistent with the growth models on the relationship between output and capital, our main assumption is that China's investments in Africa improve the standard of living in Africa.
The schooling variable (School) represents the human capital variable and is measured by the secondary school enrollment. This variable has also been used by Mankiw et al. (1992) , who find that education has a positive effect on growth. That is, better education systems improve the standard of living. Thus, we expect a positive effect of schooling on GDP. We include trade openness (Openness) defined as the sum of exports and imports to GDP. Trade openness is expected to have a positive effect on GDP. Alfaro et al. (2004) have also used this variable and find a positive relationship. Regulatory quality (Regulation) accounts for the quality of institutions. Better institutions are believed to promote private sector development and increase GDP. Investment (Investment) is measured by the gross capital formation as a percentage of GDP and is expected to have a positive effect on GDP. Lastly, we include private credit as a percentage to GDP (Credit) to measure the extent of financial development. Higher credit is associated with better financial intermediation. As such, we expect private credit to have a positive effect on the GDP as documented in the financial development literature -see Levine et al. (2000) , for example.
Our third model compares Chinese investment in Africa to that of one of Africa's traditional partners. Africa's main traditional partners are the European Union and the United States. We start with the United States. The model is an extension of Eq. (2) in which we introduce U.S. FDI (FDI USA ) along with Chinese FDI (FDI CHINA ).
As before, FDI USA is also expected to have a positive effect on output.
In the fourth model, we test whether China's investment in Africa has altered the preexisting relationship between Africa and its traditional partners. Yao et al. (2010) report that Chinese firms are backed by the Chinese government via low-cost credit; as a consequence, Western firms are crowded out from the foreign market. Further, Yao and Wang (2014) report that China's FDI has displaced that of the OECD countries using a set of 155 host countries that mixed both developed and developing countries. In this study, we focus more on a homogeneous group of developing countries. Cheung et al. (2012) define the following model when examining the determinants of FDI:
where FDI it is Chinese outward direct investment in country i at time t; MKT is market seeking factors measured by the host country's GDP that proxies for market size, the host country's per capita real GDP that proxies for market opportunities, and the growth rate of real GDP in the host country that proxies for market growth potential; ECI represents the economic interactions between the home and host country proxied by the trade intensity between the two countries; RISK is a risk factor that is proxied by rule of law and corruption among others; NTR is natural resource proxied by energy (crude oil, natural gas, and coal) and mineral (bauxite, gold, iron).
Although designed for China, we do not think that this model would change for any foreign investor in Africa. The literature highlighted above mentions similar determinants for foreign investments in Africa. Thus, consistent with the literature, we redefine Eq. (4) as follows:
This model augments Eq. (4) with China's FDI as the variable of interest among the regressors and U.S. FDI as the dependent variable. Our interest is on the coefficient α 1 . Following the literature highlighted in this section, we expect α 1 < 0. The lags on FDI CHINA , MKT, ECI, and NTR is to mitigate reverse causality issues. Like Cheung et al. (2012) , we measure MKT, the marketseeking factor, by the host country's GDP (GDP) that proxies for market size and the host country's per capita real GDP (GDP per capita) that proxies for market opportunities. Both variables are expected to have a positive impact. We measure ECI, the trade intensity, by the host country's openness to trade (Openness). Everything being the same, a country more open to trade is likely to attract foreign investors. Openness to trade is, there-fore, expected to have a positive effect. The risk factor (RISK) is proxied by corruption (Corruption) and government effectiveness (Governance). The risk factor variables measure the quality of the host country's institutions. A lower risk is expected to increase foreign investments in the host country. NTR, the natural resource, is measured by Natural gas and Oil. More natural resources are expected to attract foreign investors. Lastly, Eq. (5) controls for the technology level (Technology) of the host country. Yao and Wang (2014) also control for the technology level, albeit in a gravity model. The host country's technology level would play an important role in foreign investment decisions although technology can also be imported. In the last case scenario, it would be more expensive without the basics of local technology. In Appendix, we provide more details about these variables.
Estimation procedure
We estimate models (2) and (3) using the fixed-effects (OLS) method. We apply the cluster-robust estimator that allows the observations to be independent across groups (clusters), but not necessarily within groups. Following Kolstad and Wiig (2011) , Chinese FDI is not determined by GDP in Africa, particularly when South Africa is dropped from the sample. Instead, they find that Chinese FDI is attracted to countries with large natural resources, and more so the worse the institutional environment of the host country. Similar findings were highlighted in the literature above. As a consequence, we take Chinese FDI -the variable of interest -as exogenous to GDP in Africa, which justifies our OLS regressions.
However, the fixed-effects regressions are likely to be inconsistent given the probable endogeneity between output and foreign capital (FDI). That is, there is a reverse causality problem. Maybe foreign investors (Americans, Chinese, or Europeans) are attracted by good economic performances -economic growth -of the host country. Thus, we take our main variable, FDI, as endogenous and instrument for it. Gohou and Soumare (2012) have used the first three lags of FDI to identify their model. We will adopt this technique. In addition, we will also report the Sargan-Hansen test of overidentifying restrictions to gauge the validity of the instruments, along with the test for endogeneity.
Eq. (5) is also estimated using the fixed-effects techniques. The lagged independent variables are intended to mitigate the reverse causality. More importantly, U.S. and China may be competing against each other over controlling more markets in Africa.
Data
The sample data consists of 36 countries in Africa over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . Foreign direct investment data come from the United Nations Conference on Trade and Development (UNC-TAD) FDI/TNC database. It is an online database that reports Bilateral FDI Statistics. Our data are retrieved on December 1st, 2016. All other variables, namely GDP per capita, PPP (constant 2011 international $) for China, United States, and African countries, secondary school enrollment (% gross), consumer price index based on 2010 prices, trade openness (% of GDP), private credit (% of GDP), investment (% of GDP), coal rents (% of GDP), total natural resources rents (% of GDP), and hightechnology exports (% of manufactured exports) come from the World Development Indicators (Online database, last update 11/17/2016). Regulatory quality (percentile rank), government effectiveness (percentile rank), and control of corruption (percentile rank) come from the Worldwide Governance Indicators (Online database, last update 10/19/2016).
Both the stock and flow of FDI reported by UNCTAD are nominal values that we deflate using the Federal Reserve Bank of Dallas deflation method given by the nominal value divided by the price index in decimal form. Although the popular consumer price index can be used to get the real values of FDI, we instead use price level of the capital stock provided by the St. Louis Fed (see Appendix for more details). However, one must choose between the home country's price index (China or U.S. for example) and the host country's price index (Togo or Nigeria, for example). We consider the home country's price index given the technological gap between the two groups of countries which might require foreign investors to import the fixed assets from home, at least most of them.
The summary statistics are reported in Table 2 . These statistics mainly show that, on average, the flows of FDI to Africa for China and U.S. are almost the same, while the U.S. stock of FDI is about two times that of China.
Results
We examine the growth effects of Chinese FDI and U.S. FDI in Africa for a period spanning 2003-2012. We use both the flow and the stock of FDI from both countries. The effects are examined separately in growth regressions that employ fixedeffects techniques as specified in Eq. (2). Table 3 shows the results.
First, the regressions are run for Chinese FDI. Without controls, the coefficient for the flow of Chinese FDI in Africa shows a positive, statistically significant effect at the 99% confidence interval. The significance remains strong even after we add school, investment, openness, credit, and regulation in the equation. The result shows that a 1% increase in the flow of Chinese FDI raises income per person by 0.03%. When the FDI stock instead of the flow variable is used in the regressions, the results show a larger magnitude of this effect. A 1% increase in the stock of Chinese FDI raises income per person by 0.05%. Moreover, the result also shows the importance of financial development on per capita income in this region.
Next, the same regressions are run for the U.S. FDI. Without any controls, the result shows that the coefficient for the U.S. FDI flow is positive and statistically significant at the 95% confidence interval. However, when control variables are added, the coefficient turns insignificant. It is also important to note that there is a smaller sample size for the U.S. FDI and this sample drops by half when the control variables are added. The results for the stock of U.S. FDI is more interesting. The coefficients for the effect of U.S. FDI stock are positive and statistically signifi- Table 4 . Again, the regressions are first run without any control variables and then with control variables. When the flows of FDI are used, the results show that the coefficient of Chinese FDI is positive and statistically significant at 1% level, while that of U.S. FDI is not significantly different from zero -the result without controls shows that U.S. FDI is significant, however, albeit quantitatively smaller and qualitatively less stronger. The F-test also shows that the effect of Chinese FDI is significantly larger. The results still hold the same when we use the stock of FDI instead, even though the effect of U.S. FDI turns significant. Overall, we find evidence that Chinese FDI improves standard of living more, and the results indicate that the effect of Chinese FDI on income in Africa is about twice as large as that of U.S. FDI.
Because of concerns of endogeneity, we also use the 2SLS estimation method. As described in the methodology, we use the first three lags of the FDI variables as instruments for the FDI variables (our main variables). Because of significant loss of observations when the FDI flows are used instead of stock, the latter will be used for the 2SLS analyses. For each equation, we report the Hansen test of overidentifying restrictions and, more importantly, we conduct the C test for endogeneity (Baum et al., 2007) . While the Hansen test assumes as null hypothesis that the instruments are valid instruments, which means they are uncorrelated with the error term, and that the excluded instruments are correctly excluded from the estimated equation, the C test for endogeneity assumes as null hypothesis that the endogenous regressors can be treated as exogenous. Under the null hypothesis, both test statistics are distributed as Chi-squared. Table 5 reports the results of the fixed-effects 2SLS estimations. Column (1) reports the result for the Chinese FDI, column (2) reports the result for the U.S. FDI, and column (3) reports the result for both FDIs. The results show that the FDI coefficients are positive and statistically significant. More importantly, the results show that the magnitude of the U.S. FDI effect on income is higher than that of Chinese FDI. For instance, a 1% rise in Chinese FDI raises income per capita by 0.029%, while that of U.S. FDI raises it by 0.089% (column 3). These results imply that the stock of U.S. FDI enhances standards of living in Africa more than the stock of Chinese FDI. Across the three models, the Hansen tests indicate that the overidentifying restrictions are not rejected, while the C tests for endogeneity reject the use of OLS in favor of 2SLS.
Finally, we examine the nature of both FDIs by regressing U.S. FDI stock on Chinese FDI stock with control variables that may determine FDI (see Eq. (5)). The result is reported in Table 6 . The coefficient for Chinese FDI stock is negative Note: standard errors are in parentheses. ***, ** and * denote significance at the 99%, 95% and 90% confidence interval, respectively. The test for endogeneity assumes as a null hypothesis that the endogenous regressor is exogenous. In (1) the endogenous regressor is China FDI; in (2) the endogenous regressor is US FDI; and in (3) it is both. 
We take the first lag for all independent variables except for the risk factors proxied by control of corruption and government effectiveness -see Eq.
(5). In addition, the fixed-effects estimates are preferred to the 2SLS estimates since the C test for endogeneity fails to reject the null hypothesis that the stock of Chinese FDI is exogenous. ***, ** and * denote significance at the 99%, 95% and 90% confidence interval, respectively.
and statistically significant at the 95% confidence interval, indicating that the inflow of Chinese FDI crowds out U.S. FDI. A 1% increase in Chinese FDI reduces U.S. FDI by 0.86%, an economically significant magnitude. This result suggests that Chinese investment in Africa has altered the preexisting rela- tionship between Africa and its traditional partner, the United States.
The case of the European Union
The European Union (EU), unlike the United States, is more heterogeneous, and getting the data for the union is more troublesome. In this section, we choose two countries in the EU: Germany and France. The choice is only motivated by the availability of data. While France has strong colonial ties with francophone countries in Africa, Germany, on the other hand, may only have economic relationship with African countries. Germany ruled over a handful of countries which ended after the First World War.
Starting with Germany, the fixed-effects results reported in Table 7 show that Chinese FDI enhances standards of living in Africa. Although German FDI has a positive effect on the standard of living in Africa, only the stock of German FDI (column 4) has a significant effect on the income per capita, and the magnitude of that effect is higher than that of China. As far as the flows are concerned, the evidence indicates that Chinese flows of FDI have significant effects on income, unlike German flows of FDI. As for France and China, the fixed-effects results in Table 8 indicate that China's contribution to the standard of living is higher than that of France in terms of flow and stock.
Turning to the 2SLS estimates, the results in Table 9 clearly indicate in columns 1 and 2 that the stock of German FDI raises the standard of living a little bit more than the stock of Chinese FDI does (columns 1 and 2). As for columns 3-5, we would refer to the fixed-effects estimates given that the C-test for endogeneity fails to reject the null hypothesis that the endogenous regressors are exogenous. Thus, the fixed-effects result in Table 7 , column 4 is preferred to the 2SLS result in Table 9 , column 4. This fixed-effects result, as discussed earlier, just confirms the 2SLS result (Table 9 , columns 1 and 2) in that the stock of German FDI contributes a bit more to income per capita in Africa than the stock of Chinese FDI does. 3 Also, we refer to Table 8 , columns 3 and 4 (fixed-effects) instead of columns 3 and 5 in Table 9 (2SLS) for the stock of French FDI. That is, the stock of Chinese FDI contributes more to the income in Africa than that the stock of French FDI does. Lastly, we discuss whether Chinese FDI has significant crowding-out effects on German and French FDIs. Table 10 reports the results and shows that an increase in the stock of Chinese FDI by 1% increases French FDI by 0.144%. This result implies that there is a competition between Chinese FDI and French FDI. Germany, on the other hand, is negatively affected by the stock of Chinese FDI, although this effect is not statistically significant. Put differently, Chinese investment may crowd out that of Germany.
Concluding remarks
With the growing presence of China in Africa, this paper examines the impact of Chinese FDI on the standard of living in Africa and compares it to that of Africa's traditional partners. In Table 9 2SLS results with the European Union. Note: standard errors are in parentheses. ***, ** and * denote significance at the 99%, 95% and 90% confidence interval, respectively. The test for endogeneity assumes as a null hypothesis that the endogenous regressor is exogenous. In a given equation, the endogenous regressors are instrumented using their first three lags. For columns 3-5, the endogeneity test p-values are >0.10 implying that the fixed-effects estimates are preferred to the 2SLS estimates. Notes: we take the first lag for all independent variables except for the risk factors proxied by control of corruption and government effectiveness -see Eq. (5). In addition, the fixed-effects estimates are preferred to the 2SLS estimates since the C test for endogeneity fails to reject the null hypothesis that the stock of Chinese FDI is exogenous. ***, ** and * denote significance at the 99%, 95% and 90% confidence interval, respectively. Robust standard errors are in parentheses.
general, the results show that Chinese FDI plays a more important role in raising income per capita in this region. These results suggest that the win-win deal China claims when investing in Africa may hold, and Chinese investment contributes to growth in Africa. Put differently, Chinese investment is mutually beneficial for both China and Africa. However, we find evidence that U.S. and German investment, unlike French investment, raise income per capita more than that of China, especially as far as the stock of FDI is concerned. The existence of evidence that Africa's traditional partners' investments raise income suggests that U.S, Germany, and France are not purely motivated by self-interest 4 when investing in Africa. This study, therefore, demystifies to some extent the common belief that self-interest is the motivation behind Western countries' investments in Africa. Our results are robust across different tests, including the use of instrumental variable estimations. The case of French investment in Africa is intriguing. The impact on income per capita is at best the lowest among the three countries -China, U.S., and Germany. Because of colonialism, France has lingering relationships -political, military -with many countries in our sample. To this end, we consider a sample made only of French former colonies (16 out of 36 countries). Our results, not reported here, still indicate that Chinese investment raises standard of living in the francophone countries in Africa more than French investment.
Furthermore, the result shows that German and U.S. FDI seem to be crowded out by Chinese FDI, implying that Chinese investment has altered the preexisting relationship between Africa and its traditional partners. This may be explained by the fact that Africa has diversified its economic partners. In general, this last result seems to be consistent with Yao and Wang (2014) , who find that Chinese FDI has displaced OECD countries' FDI. However, as far as Africa is concerned, they find that Chinese FDI has not displaced OECD countries' FDI in resource abundant countries in Africa. Also, Yao et al. (2010) report that Chinese firms are backed by Chinese government low-cost credit that crowds Western firms from foreign markets, with the low-cost credit allowing them to take risks their Western rivals will not take. France, on the other hand, seems to be competing against China as far as the stock of investment is concerned.
A potential weakness of our study relates to the data. For many countries, data are missing, which significantly reduced the sample size in many regards and led us to prefer the stock variable to the flow variable in the 2SLS regressions. For instance, our dataset records only 48 observations for England, whether it is the flow or stock variable. To the extent data are available, one could run the same regressions with English investment and check whether China promotes growth in anglophone countries in Africa more than England. Given that England and France were the giant colonial masters in Africa, this would provide a better understanding to the legacy of colonialism in Africa and how that legacy fits in the modern vision of those countries.
Regulation
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